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Abstract 

 

Blue swimming crab (Portunus pelagicus) is one of Indonesia's most economically valuable marine 

products. The crabs productivity was generally still dependent on the population in the wild. Danasari 

Village is one of the main crab producers in Pemalang Regency. The daily fishing crab activities by 

fisherman direcdirectly impact decreasing natural crabs resources. This study determined the crab’s 

composition in the fishing ground where, which the Danasari crab fisherman usually spotted research 

obtained information of the composition of female and male crabs, carapace width distribution, 

growth characterized, and the egg-berried female number. This study was conducted on May to 

July 2022. The result in this research was a male crabs were dominated than females. The carapace 

width was generally amount 92-112 mm, while the growth characteristic of blue swimming crabs was 

negative allometric. The female crab gonad maturity was dominated by 2nd level gonad maturity, 

while the egg-berried female crabs were found 21 crabs totaled from 14 spot fishing grounds. Based 

on the carapace width distribution, there are a lot of blue swimming crab with undersized in shallow-

depth fishing sites, while the crab size mostly above 100 mm already found at each spot in this 

research. The highest egg-berried female percentage was found at spot 7th and 13rd, where the 

female crabs at 7th spot were bigger carapace than at 13rd spot areas. These results indicated that 

crab resources in Danasari Waters and surrounding areas were potentially overfished, proven with 

undersized berried-female crabs. The management efforts will conduct an environmentally friendly 

fishing gear, regarding the ministry’s policy to keep crab resources sustainable. In addition, 

scheduling rules for fishing activities can also be tested to be applied. 
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INTRODUCTION 

 

Portunus pelagicus is a marine species with a high economic value about Rp.70.000/kg (Philis, 

et al., 2022) ,but the production still depends on natural resources. Kumar et al. (2003) stated that the 

survival of blue swimming crab is very complex, and the life cycle differs in several phases. Adult crabs 

will spawn and release their eggs in the open sea with a substrate of sand and mud (Prihatingsih and 

Wagiyo, 2009). Crab eggs hatch, and grow into larvae and young crabs in the coastal area with 

mangrove ecosystems (La Sara et al., 2016). 

 

Danasari was one of the producing crab’s areas on the Java island. Blue swimming crab 

fishermen in Danasari Village carry out daily fishing activities, commonly known as a one-day trip. 

Blue swimming crab fishermen in Central Java generally go to fishing locations early in the morning 

and land their fishing traps in the afternoon and evening (Sari et al., 2016). High fishing intensity can 

hurt the sustainability of crab resources. Ernawati et al. (2015) stated that several indications of blue 

crab resources already pressured due to fishing activity and can be seen from the size of the smaller 

crabs, the fishing area that is further away, and young female crabs under 100 mm in size that have 

mature gonads and even lay eggs. 
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The pressure on blue swimming crab resources must be resolved, considering the dependence 

on natural stocks in the wild. Kohinoor et al. (2019) showed that the survival rate for crab hatcheries 

was still shallow, with a proportion of only 40.10%. The efforts to manage fishing activities are an 

alternative that is usually applied by the local government, such as regulations on minimum 

carapace width, prohibition on catching female swimming crabs, and recommendations for using 

environmentally friendly fishing gear (Ernawati et al., 2015). However, in reality, many forms of 

violations of the abovementioned regulations are limited for economic reasons by most fishermen in 

Central Java (Huda et al., 2021). Information regarding the composition of blue swimming crabs at 

the fishing location can be a parameter to increase fishermen's awareness and give the information 

to some fishermen to decrease the catching activity. The study aimed to determine the composition 

of the crabs caught in the fishing area, including the composition of the female and male crabs, the 

composition of the crabs, and the distribution of the female swimming crabs laying eggs. 

 

MATERIALS AND METHODS 

 

The research was conducted in Danasari Village, Pemalang Regency, and carried out from 

May to July 2022. Purposive sampling methods are used for the data collection of crab catches by 

following the fishermen of Danasari Village in crab catching activities. The research map area is 

obtained in 14 points presented in Figure 1. 

 

The data of crab catches observed a carapace width, body weight, sex, and female gonadal 

maturity by observing the morphological abdomen with 3 categories shown in Table 1 (Kunsook et 

al., 2014), and oceanographic parameters of the waters at the fishing location. The equipment in this 

research used a digital pair of scales to weigh the crabs, a ruler to measure carapace width, a GPS 

to determine the coordinates of the fishing location, a mercury thermometer to measure water 

temperature, an ATC hand-refractometer to measure water salinity, a digital pH meter to measure 

water pH, and a Hi-9142 DO-meter to measure oxygen levels and dissolved at the fishing location. 

The data obtained were then analyzed to obtain results which included the sex ratio of female and 

male crabs, composition of the size of the carapace width, growth characteristics of the crab using 

regression analysis (King, 1995), maturity level of the gonads of the female crab, as well as the 

composition and distribution of the egg berried female (EBF). The observed crabs in this study are 

presented in Figure 2. 

 

 

 

Figure 1. Map of the Catching Area by Fishermen of Danasari Village, Pemalang 
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Table 1. Female Crab Gonadal Maturity Level (GML) Category (Kunsook et al., 2014) 

 

GML Abdomen Morphology Description 

1 

(Immature) 

 

The abdomen is white and 

transparent and almost similar 

in shape to the male 

abdomen 

2 

(Matured) 

 
The size of the abdomen is 

wide, dark in color (external 

appearance of the 

abdomen), and already 

contains gonads with a yellow 

to orange color. 

3 

(Ovigerous) 

 

The eggs are located outside 

the abdomen, and the eggs 

are yellow-orange to gray-

black in color. Already known 

as Egg Berried Female (EBF). 

 
 

Figure 2. Observed Crabs at 14 spot fishing ground in Danasari waters 

 
Result and Discussion 

 

The observation of oceanographic parameters at the fishing location includes water 

temperature, salinity, pH and dissolved oxygen. The results of measuring oceanographic parameters 

of the waters are presented in Figure 3. 
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Figure 3.  The oceanographic parameters, (a) water temperature, (b) salinity, (c) water pH, and (d) 

dissolved oxygen at the crab fishing location in Danasari waters 

 

 

The water temperature obtained ranged from 30.0-30.8 ⁰C, with an average water 

temperature of 30.31±0.05 ⁰C in this research areas. There is small difference temperature at each 

fishing location, caused due to the time data collection was carried out at the same time and there 

is no differences weather affected the water temperature. Based on the seawater quality standards 

for biota life in Government Regulation Number 22 of 2021, the water temperature at the fishing 

location is included in the appropriate category. The temperature of the waters in the high seas is 

generally minimal to influence or change, in contrast to areas around the coast which are still very 

highly affected due to input from river mouths (Sidabutar et al., 2019). The results of observations of 

water temperature in this study were almost the same as locations in Cirebon waters (Firdaus et al., 

2020) with a temperature range of 28-29 ⁰C, locations in Madura waters (Guntur et al., 2017) with a 

temperature range of 27-32 ⁰C, and locations in Senggarang waters (Mughni et al., 2022) with a 

temperature range of 30-30.6 ⁰C. 
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The water salinity ranged from 20-31 ppt, with an average salinity of 26.95 ± 0.6 ppt. The salinity 

levels of the waters obtained had significant differences at several fishing points, the lowest salinity 

value was found at point 4 with a salinity of only 20 ppt. Salinity in seawater with a low value is 

probably caused by influences from the land, such as mixing with fresh water carried by rivers (Nontji, 

2002). Differences in seawater salinity can also be caused by mixing due to sea waves or the 

movement of water masses caused by wind (Banjarnahor, 2000). The salinity value in this study was 

not too much different from research in Cirebon waters (Firdaus et al, 2020) with a value of 25-30 ppt, 

in East Lampung coastal waters (Radifa et al, 2020) with 25 - 35 ppt, and in locations Jakarta Bay 

waters (Wagiyo et al, 2019) with 29.5-32 ppt. Other oceanographic parameters, namely the pH of 

the water obtained an average of 8.05±0.04 and dissolved oxygen with an average of 7.86±0.04 

mg/L which are indicated to be suitable as a habitat for swimming crabs. 

 

Sumiono et al. (2017) swimming crabs are biota that generally live in waters with temperatures 

between 17-35 ⁰C. The life cycle of the blue swimming crabs already known by their pattern of 

migration or adapted to other places on several phases. Blue swimming crabs will migrate to waters 

with higher salinity to spawn their eggs (Jumaisa et al., 2016). According to Potter and Lestang (2000), 

the temperature of the waters of the blue swimming crab habitat will affect metabolic processes 

directly related to growth, reproduction, spawning season, and gonadal maturation. In particular, 

the salinity of the waters affects the migration patterns of crabs, while the general water temperature 

of several crustaceans affects growth, especially after the molting process (Azra et al., 2019). The 

result of water temperatures were lower and tend to be cold will inhibit the growth and maturation 

process of the crabs gonads. 

 

Sex ratio and Growth Characteristic 

 

The composition of the female and male crabs obtained unequal results, with a ratio value of 

1.45:1. The number of male crabs found more in the fishing area than the number of female crabs at 

almost for every point of the fishing area. The growth of female and male crabs is negative allometric, 

provided from the b-value of the regression analysis method (b<3). The results of the sex ratio analysis 

and the growth characteristics of the blue swimming crab are presented in Figures 4 and 5. 

 

 

 

Figure 4. The composition distribution of female and male swimming crabs in the fishing area 
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(a) 

 

(b) 

 

Figure 5. The analysis of Growth factors of male crabs (a) and female crabs (b) in the fishing area 

 
The comparison of the composition of the number of female and male crabs in the waters of 

Danasari obtained where the number of male crabs are dominated in each fishing area. According 

to Sumpton et al. (1994), the composition of caught crab species is thought to be due to differences 

in behavior between female and male crabs, fishing activity, mortality rate, and natural recruitment. 

Female crabs are individuals who are more dominant in migrating, this is related to the spawning of 

crab eggs in deep waters with higher salinity (Hamid et al., 2015). Information on the crab gender 

ratio is important to know, because the composition of female and male crabs in a population can 

describe the stability of crab resources in a water (Tharieq et al., 2020). According to Josileen et al. 

(2011), rarely caught female crabs can be caused because during the process of gonad maturation 

and incubation of female crab eggs tend to rarely eat and even stop eating. The results of the sex 

ratio analysis in this study were not much different from research at the Senggarang Waters location 

(Mughni et al., 2022) with a ratio of 1.4: 1.0 and at the Cirebon Waters location (Firdaus et al., 2020) 

with a ratio of 1. 6: 1.0, but different from the waters of Tanah Laut, South Kalimantan (Suman et al., 

2020) with a ratio of 1.0: 1.7 which caused due to differences in monsoon periods and water 

conditions. 

 

The growth of female and male crabs in the fishing area of Danasari waters was found to be 

negatively allometric, which means that carapace width growth was faster than body weight growth 

(b<3). According to Kamrani et al. (2010), crabs with positive allometric growth traits can be 

considered large and fat, while crabs with negative allometric growth properties have the same size 

but lighter body weight or can be considered skinny crabs. The different growth characteristics of 

blue swimming crabs from Danasari water to another, can be caused by environmental conditions 

such as currents, oceanographic conditions, and fishing pressure (Redjeki et al., 2021). According to 

Shukor et al. (2008), the condition of water currents is related to the distribution and availability of 

food for fish, calm water currents make it easier to get food, conversely, fast water currents will make 

it more difficult for fish to find food. The results of the analysis of the growth characteristics of blue 

swimming crabs in this study were the same as those found in the waters of Jakarta Bay (Wagiyo et 

al, 2019) and Tanah Laut waters, South Kalimantan (Suman et al., 2020), while the growth 

characteristics were different from those in Cirebon waters (Firdaus et al, 2020) which is most likely 

caused by the several differences in the factors mentioned above. 

 

The size of carapace width in the fishing area obtained the largest carapace width of 168 mm, 

while the smallest carapace width was 71 mm with an average dominant carapace width found in 

the range of 92-112 mm. Egg berried female crabs were found in almost every point of the fishing 

area and almost similiar composition. The highest percentage of egg berried female crabs was found 

W = 1,72L2,5

R² = 0,782

0

50

100

150

200

250

0 100 200

B
o
d
y
 w

e
ig

h
t 

(g
)

Carapace width (mm)

W= 6,17L2,34

R² = 0,8291

-50

0

50

100

150

200

250

300

0 50 100 150 200

B
o
d
y
 w

e
ig

h
t 

(g
)

Carapace width (mm)



 

Jurnal Kelautan Tropis Juni 2023 Vol. 26(2):377-386    

 

  The Composition of Portunus pelagicus on the Fishing Ground Area Pemalang (S. Redjeki et al.)  383 

 

at point 7 and point 13. The gonadal maturity level of the female crab is dominated by level 2, with 

a dome-like abdomen. The results of the analysis of crab distribution based on carapace width and 

the distribution of egg berried female crabs are presented in Figure 6. 

 

According to Warner (1977), the composition of the size of the carapace width from one area 

to another caused several factors such as genetic factors and environmental factors. The analysis of 

size distribution of blue swimming crabs was used to describe and develop the condition of the blue 

swimming crab population in the sea waters (Redjeki et al., 2021). Regulation of the Minister of 

Maritime Affairs and Fisheries Number 16 of 2022 states that the minimum size of crabs that may be 

caught is 100 mm, however, small crabs are still found in fishing areas caught by fishermen. Based on 

Figure 5, the size distribution of the width of the crab carapace at each fishing point was played in 

the 92-112 mm size class. These results are greater than those found in the waters of Jakarta Bay 

(Wagiyo et al., 2019) with a carapace width class mode of 85 - 90 mm, but smaller than the results 

obtained in Kotabaru waters, South Kalimantan (Tirtadanu and Suman, 2017) with carapace width 

class mode of 110 - 120 mm, and in the waters of Bintan, Riau Islands (Muzammil et al, 2021) with a 

carapace width class mode of 130 - 140 mm. Variations in crab size are thought to be caused by 

migration patterns and the crab life cycle. Hosseini et al. (2012), stated that young crabs are 

generally found in areas around the coast (coastline), while adults and larger crabs are found in 

deeper waters and higher salinity. 

 

 The female crabs were dominated at 2nd gonadal maturity level, with total 317 individuals from 

376 individual female crabs. The distribution of female spawning crabs was almost occurring at each 

fishing area obtained in this study. Based on Figure 5, the highest proportion of female crabs 

conveying the eggs was at points 7 and 13. The presence of egg-laying female crabs is one of them 

influenced by the high salinity value, where the female crab will spawn her eggs (Sumpton et al., 

1994). The composition of the female swimming crab laying eggs at point 7 and point 13 has a 

difference in the width of the carapace, whereas the female swimming crab laying eggs at point 7 

has an average carapace width smaller than that found at point 13. This condition thought to be 

due to differences in water depth, but also is an indication that there is an influence of pressure due 

 
 

 
Figure 6. The sized distribution and percentage of Egg-Berried Female Crab in the Danasari waters 
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to fishing on blue swimming crab resources in the waters of Danasari and its surroundings. In 
accordance with the statement of Ernawati et al. (2015), pressure due to fishing can be seen in the 
finding of female swimming crabs that lay relatively small eggs, indicating that the female crabs are 
forced to mature gonads more quickly in order to maintain the population. With the following result 

from this research, scheduling rules for fishing activities can also be tested to be applied to provide 
opportunities for crabs to complete the reproductive cycle. 
 
CONCLUSION 

 
Oceanographic parameters in the Danasari area are suitable for blue swimming crab 

activities. A total of 14 fishing ground points obtained in this study resulted that male crabs are 
dominated. The growth of blue swimming crab from the fishing grounds in Danasari waters is negative 
allometric. The average carapace width found ranged from 92-112 mm, and female crabs were 
generally at gonadal maturity level 2. Female crabs laid eggs in almost every point of the fishing 
area, with different proportions. The highest ratio of female swimming crabs to laying eggs was 

obtained at points 7 and 13, but there were differences in the size composition of female swimming 
crabs laying eggs between the two points. The condition of the blue swimming crab in the waters of 
Danasari and its surroundings began to potentially overfished, this was evident from the discovery of 
relatively small egg berried female crabs. Efforts to complete a fishing activity need to be carried out 
smoothly to manage the availability of crab resources. 
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